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2-30, «F^L<tt2~2 0 ODfiM* fctt^^©7;^-;i/i ; V 9 

□ tr;i/. t/truzmv. s/?a^>^;K ^^d^\^^;k y ^v^^fcif© 
^HiK^t 3 — 30, fti<ii3~20 ©^^j^fbTK^S ; ? n 'O # 

itfrmg ; 7acn;K /<>^;i/, -J-"7^;k 1^7 in y ;k # - ^ i n y ;k ^ 

ai^->h'j>n/, r>hy;^Mil^6~3o, ^i<«6~20©7 
;k v-x-^ ;i/ ^ i — ;i/ & E <d t ft 3f ;i/fi^ T U - & 2f #P if e> ti £ D 

[0 0 6 8] 

R 2 ~R 5 ©^ft^ttSI^U^iibTli, Mxli^M^c?)-&^l~ 

3 o *i&o JMfcifticfciu ^^;v^u;k ^*^;i/S/y;w hv*?- 

fl/i/VAt* ^Jli/Vfl. ^a:^;i/e/U;K h'Jif^i/'J^, V7 

©tfi-e«, ;*^;i/^y;K s?*^/i/S/y;w hu^f^i/'J^, ^fjot/vn/. 
U;v&£##£bv^ #ic h y *^;i/i>y ;k h'Jxf;i/j/'j;K bU7x-;i/ 

[0 0 6 9] 
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A#;iftic&. tKn^i/S; ^h^^, aiK^S/. -Jutf^-is. :/ ^fciftf) 

T/ln*r*sm ; 71? ; iftfajfctf&ns. »*#^3£jJ»«^ 

^M^fc^tf^-W:, ^UtJgffi£S;i:l~3 0. L < it 1 ~ 2 0 

[0 0 7 0] 

let*, jyfciftictt, 7^ ; *^;i/7^ 7. s?*^/i/7^>>, *?:n^/i,7sy 

[0 0 7 1] 

if©x;i/7^-^- ; *^;i/x;i/:7^ K 7x^ ji*JV7 -f K 

* — K p-Ml/^^yui/^-r * — K h'J^fM>^>^;i/7>f 

mmm^-mt 1 ~3 0, ^^l<i±i — 2o©^H{cfe^-h^M^b 

[0 0 7 2] 

r 6 ^mt-^bTK^si: utft fflx.ix$imm*mi~3 o<D%<D&mvfzn 
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sec-^f^;i/ % tert->r^;i/, n-/<>^-;i/, ^.^-^>^;i/, n-/\^pt/;v«; 
£tf>l£fSi]I^8t#l~3 0, #2;b<k);l~2 0 (DW.mW;t.&lZ$-V&Wi<DT 

3jf;i/-;i/, r^v>^;i/^if©^M^-iS:^3~3 o, ^^b<»3~2 oobi 
^#te£^-r5l*Hl:>!Kiig ; 7x-^, /0$?;i/> ±y*^ \±yai-V?v, h 
'J7i-'j^, ^;b^-i/^;K 7>h'J;k y^-ry h v ftteZ&fitMM^WLtf 

6-3 0, ^b<«6~2 0©7'J-;vS;^J;tf, 3*1 ^^SlC^M^ 
^1-30, b< 1—2 0<Z)T;i/^r;i/*> ^iJSW6~30, 

<&6~2 o©T';-;i/a^if(Z)S^^3 e>ic«sibfes^if*w^ v<mf 

[0 0 7 3] 

r 6 ^•tmitT^mnm-yv jvmnhxit, r 2 ~r 5 ^c^cww^n 

[0 0 74] 

AD^f>l^ aftsR*^*, -iity^Mm. m 

[0 0 7 5] 
[0 0 7 6] 

Africa:, *^;k :n^-;K y°uifjv. y^-jv. ^s^k #^;k J — 
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, y^>^;t/££tf>^igj§(^ifc#3~3 ony? arwi 

£/^;i/:7;n-;K h y 7 jc^;k if;i/7xn;b, 7°n 

^Kflcii^M^i ~2 0©^>f(:^*©^^< i:t;-o07K^*V\n 

[0 0 7 7] 

So 

>ft^tSi:LTa, itrfBR 2 ~R 5 T^bfc%©£|i^©*;(Z>##tf e> 

[0 0 7 8] 

So 

m^t&m&mt'g&tite^* ^m^mmnLx^mizit. br 4 cr«* 

[0 0 7 9] 

. r;i/^-^A^*i: bTA^^cii. air 4 (R&zfcit, rjv^-jhm. « 

[0 0 8 0] 

it&ysmmt^ tilted* vy^m^ti^x^mizit^ h^fM^7o 
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4 ym ; h v 7x- J n/*^7-f h y h y ;i^x-7^ >&if(D huru- 

[0 0 8 1] 

^ny>^^i:bT^^lCl± % PF g . B F4& i£<D~7 'y^^S, CIO 

4 , sb c i 6 J&if©^^», 1 o 4 &if©a?ii^«##tf £>*is 0 

ai y if <D^a^tffciir$J& Z&mm. £ J: tFz: ti e> ^^b-a-^Stc^ 
^M^-tlt^i~3 0, # * l<& i~2 ooy^^^i, r;i/n^s/S3&if©S 

[0 0 8 2] 

Si: UT^fte^cte, 7 en— ;v$/y;K s?:7a::^;i/S/y ;k b'J^f^i/'J;K 
M>o:^;i/i/U;i/, h y if y ;k h y u^yjvz/ y h'J7i 
n;i/^y;K *^;]/py 3L—jiyv jv^ h y h y y ;k MJt7f^'>u^ 

& if ©iba;***** s/ y ; h , j^f^S' i J^x-f^ft ©^^TKme^i ^ 

y.^/ai— ^/i/S ; hy^^;vs>y;i/^^>n/^^(Z)^-r*ggir;i/^r;i/«; m;* 

[0 0 8 3] 
[0 0 8 4] 
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[0 0 8 5] 

[0 0 8 6] 
[ft 4] 
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[0 0 8 7] 
[ft 5] 




[0 0 8 8] 
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[ft 6] 
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CF^CF^CFa 



>TtCl2 
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tBu 




tBu 







tBu 




F "xpr F ^ f jQ 



tBu 




>TiCl2 



tBu 





tBu 




tBu 





>nci2 

tBu Mi 





TiCfe 



MeO tBu 



CF 3 







C^^^tBu OjN ^^^tBu ©2N ^^^tBu OJH ^ ^tBu QaN tBu 




^TiCfe 



6 "X^ F iX 






Ph 
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5. 
[0 0 9 0] 

MX k (Mi3J;tfX&, (I) tp<DMj3£&XtmmT*3bV, k &M 

3 i: -e^l" 5 z. t tfT* g & . 

[0 0 9 1] 

^e>***fr*e, m~i o ommmw-tzz. mm-t^m^mm^m^ti 
%>o m$tf-mmfo*&i&i-z>f&. ttittt, mm. wm> hjv^y^^ym 

[0 0 9 2] 

mz, z.oVT'&t>nfrm&*mmfa}i. m^mM^mit^mhR^^^ 
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fcX—rTl/, fb7tKD77> (THF) h;i/x>^©^b^ 
b<««3*iS. K*&W«-r«BSK:«S 

o 

[0 0 9 3] 
[00 94] 

tfe-rsz:fc%prigT^e 0 m^usr 1 ~r 6 ©-fsrti^^H^^s^ictt 

[0 0 9 5] 

M±<D£o%tm®i&mfc&m (a) iffi#M^fctt2aj^jbM*^-&T 

[0 0 9 6] 
[0 0 9 7] 

(B-la) R a m Al (OR b ) n H p X q 

— 15. 0* L<l*l~4<Dmt7km^*:mV. XltJ\U¥ym^^ml^. mte 
0<m^3, n&0^n<3, p fcfc 0 ^ p < 3 . q 0 ^ q < 3 tf>$fe& V , ^ 
Qm+n+p + q=3T'*§„ ) 



&tE# 2000-3 106524 



#2000—021813 



[0 0 9 8] 
(B-lb) -JR^ M 2 A 1 R a 4 

(5£tfi, M 2 £Li, Na^fettK^U R^ilfcSSMHBttf 1 ~ 1 5 , %f£. U 
<ttl~4(2^fbrkf|tg£^ 0 ) 

$ ti s mmmrn 1 £ r ^ ^ - * a t ©gg t ji * wtm . 

[0 0 9 9] 
(B-lc) — «5£ R a R b M 3 

R a fc<fctf R b tt, SVUCH— T?t;MfcoTV\T4jJ:<, i*!iiM^-$t# 1 
— 15, L<fcfc 1—4 (DmitTkmmZTjkL. M 3 «Mg, ZnJfcttCdT' 
&<5 = ) 

[0 10 0] 

R'.Al (OR b ) 3 _ m 
(5£*, R a £J;tfR b ft, 2V^K1H— •et,^a»oTV^Tt)J:<, 
1 — 15, #*b<ttl~4©lRfl:**l6«:a<U mt*#*U<ttl. 5^m^ 

R a D Aix 3 _ m 

(5£tfJ, R^i&*JK^»#l — 1 5, L<fcfcl~4<Z)^bfci^£*tU 

s n s r ;v ^ - v a * b^-*, 
R a /iH 3 . B 

(5£#, R^ilfc^M^ffctf 1 — 1 5, #*U<ttl~4©«fofc3taS«:j3*U 
R a m Al (OR b ) n X q 
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— 15, 0£ L<ttl~4©^tf;?MiiS£^U X&/\n>f m& 
0<m^3, n&0^n<3, qSO^q<3 0|!(t'fetJ, *>om+n+ q=3 

-e&£ 0 ) 

(B-ia) m-t zmmrfr ^ - * n l t * y ju*e&jc « 

A, h y y*ntr;i/7;i^— ?a, h'j^>WAUW, hUA^p^i/T^ 
h y $~ # f )i/T ^ — # a, mj'^^i/T/i/^— # Afcif© hyn-r 

h y >f yyotr;i/r;i/^— ^a, h y >f v^w;i/$- ^a. MJsec-^ 
;i,7;i^— tfA, f y tert-:/^;i/T;i^— ^A. h U 2-^^;i/-^"^;i/T;i/^ n 
?A. hU3-^^;i/^;i/7;i/^-^A, hU2-^fM>f;i/7;i/5-9A, 
h y3-^^;i/^>^;i/r;i/^— ^A, h'j4-^fM>^7;i/^-^A, by 

^;i/^^p^;i/T;i/^— ^ a££*<d f y#ii£^7;i/3f;i/7;i^ — ?a ; 
h y s/^ n^\^i/;i/r;ix^— ^a, F y w ujrv^jvrjv^ — «?a&£© F 

y n7W7^/^- ?A ; 

h y 7ai— ^A> hu h u;t/7;v$ -CA^i:'© h u 7 u - ;i/7;i/ 

^?A ; 

(i-C 4 H g ) x A l y (C 5 H 1Q ) Z (5£tf*. x, y. z ttiE(Z>£§re& U „ z^2x 

tfes, ) feif-esshs h y >f y ;pr;i/^-^A^if© f y y)\,>r— jv 

7il/^-^A ; 

y/^^r^/^-^A>f y^n/K^r^ F&if(Z>7;i/3f;vy;t/^ — ^A7;bn^^ 

F ; 

i?*TJ\sT)l^ — y&* h*is F\ W;v7;i/^- 1 ?Axh^i/K, 
Tl/y;^ — ^A^F*^ K^if©^7^/^7;i/^- , >A7;i'n^^ F ; 



3 2 



ffifE4# 2000-3106524 



#2 000 — 021813 



i/if-;i/7;i/$ -i?A7i ./ ^ F> i/xf-;i/7;i/^ (2,6-^-t-^ 
;i/-4-^^;i/7ai^ ^ri> K) , X.-5 1 ;i/T^l/ ^ — ^Afc?;*. (2,6-^-t-^;i/-4-^ 

jo^S/F) . -r y^;i/T;b^-^Aifx (2,6-i/-t->r^ J n/-4-^^;i/>'aiy 

3f 2/ K) fc£*©^7;i^;i/7;i/^ — ^A7U -n3^> K ; 

^Wyi/^-'JAi'Dn*, ^^:^;i/7;i/^ u y F, V-f^jv? 

;i/5-^A^D u f, $?x^/i/7;i/$ — ^A^n^ h\ y^f ;i/7;v>ri? 
A^DU Kfci?©S?7/l/3f/l/7/l/^— *AA9>f K ; 

^;i/7;i/^— ^AizX^a ^ F^if©7;b^r;i/7;i/^— ^AtX^p/\7>f F ; 

- ^AS/^ n ^ F&£<z>7;i/3f;i/7;i/^ — F&£f<z>§B#ifttc/\ 
n>f >^t$tife7;i'^r;i/7;i/^— ^a ; 

t;a:^;i/7;i/^-^Ali FU F\ ^^;i/7;i/^-t7AH FU F\ 
Jl/TJV FU Ffc£*©^7;i/3f;i/7;i/^ — ^Afc: FV F ; :n^;i/7;i/* 

— 9As?t ku F, tr;i/7;i/^-^A^ti fu F5&^©7;i/^;i/7;i/^ — 
x^;i/7;v^ — ^Ani F3f^n y F, ^w^^-^A^h^i/^nu F 

[0 10 1] 

^ (B-ia) ic^iKf sft^t^ffitsit^t^, Mxatii^^/rbt 

r © <fc -5 teit&®> k. L T 65 » % 

(C 2 H 5 ) 2 A 1 N(C 2 H 5 )A 1 (C 2 H 5 ) 2 fc^jWSW&tl*. 
[0 10 2] 
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L i A 1 (C 2 H 5 ) 4 , L i A 1 (C 7 H 15 ) 4 «c^^#lf e>tlSo 

^?A, ^ntf;i/U^^A, ^;i/U^^A, v A:/ n * K, ;* 

if £ ^ m f Z> 3 £ *c $ -5 o 
[0 10 3] 

;ix ^ - ? A ii T )V 3f ? * ^ A £. <D ffl. & i± & £ £ M ~T £ £ £ =& T? ^ S „ 
[0 10 4] 

_tia® J: e> & (B-D^a^jR-fb^tt, i «#sst * r=. \% 2 MA_M^;b-& 

[0 10 5] 
(B-2)ti7^/ 5 — A:fr3r t/ft&tto 

[0 10 6] 
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& if© xmt® $ & 

[0 10 7] 

[0 10 8] 
[0 10 9] 

[0 110] 

7jv* vrnmizm^zti z> mm iiL x ^>if>, 

^*>££©^#^l^fc7fcii ; ^^rif>. s\zf*y. 
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[0 111] 

>jc*j»-r s a i j«##a i M^-gin-es^ i o %j^t. u < « 5 %jkt, 

[0 112] 

tiy^^-^At^i/MiiLtH TsH-|£5£ (II) T*^!£*i£>tfn> 

[0 113] 
[flS7] 



r R R 

\ / 
Al — O — B — O— Al 
/ \ 
R 8 R 8 



(ID 



[0 114] 

1 — 10 ©KHtaRSteS 
[0 115] 

, TiB— «si (in) T^stisr;i/^;i/^n>^2i 
r 7 -b-(oh) 2 - (III) 

~M©fi&*e i #~ 2 4 t&nsiRm £ -es ^ £ ic <fc y jgjfe £ & . 

[0 116] 
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• 



So ZLtie>cocfrtt, ^f^*n>i, n-^;i/7Kn>^ >f y7*f;i/jJ?n>|| 

v*. ^ ti e> tt 1 ^i#$n? * r=. \% 2 sj^±M^-^fc-&T ;a v % e> . 

[0 117] 
[0 118] 

zf^jvT)i$-?Mm$. bv^ 0 iti e> & i at it* t a 2 i«±i»^fc^ 

[0 119] 

-hfB© <fc 5 & (B-2) ^ - A^-^r Mt-S-^J 1 fMM»T* tfeii2g 

(b-3)^^m^% (a) nR^x^^rz/M^mm-t^it^m 

. <®m¥- 1-501950 1-502036 -J§-^#8. #H§¥ 3 - 

179005 ^&m. mm^ 3-179006 #^?g, #nrq* 3-207703 

-S§-£*3§, 3-207 7 04 USP-5321 106 # & if IC|3« 

[0 12 0] 
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>, hux (4-7;i/^-D7ai^;i/) 3tfn>, hyx (3,5-*;7Wn7x-^) 
/}<n>, bux (4-7;i/^-n^^-;i/^o:n;i/) sjfn>, hU^ :7;i/>ra 

[0 12 1] 

[0 12 2] 
[ft 8] 

R11 

R 9 R10_^© R 12 - (JV) 



[0123] 

[0 12 4] 
-/b3S*fcttSiiyy--/i/£T*&<5. 

[0 12 5] 

y ^/i/T^^— «^A^^>r>, by (n-^;i/) r^^-^A^^^-^^if© 



R 



,13 
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h U T Jl*c JIT 2s =£ — VU*l?-*y ; N.N-j;^ Wz'J -i)A*f N,N- 
Pjl^jiT— V —y^jj^tfy. N,N-2,4,6-/<>^^^;i/T-U — ^2*ij^-*y 

2*%?-* y & if e> tis . 

[0 12 6] 

fu IB 3ft * 3ft A bTAflsftlctt. hU 

) 3ft^3ft- *?2±i3?-*yi&E<D h y y y wi/3ft;*;ft- i?A;*j^;*->&if##tf e> 

[0 12 7] 

, #tc hy -7 3L—n,3uvtf— v&jj^-xy* n,n-^^^;i/T— U — ?A#5^ > 

[0 12 8] 

^y-y-i?^, ^r^^^r^^n^A^, hU TU-;i/3ftx7*n^AJ^ 
?3; if £ # W 5 r n % t? £ £ „ 

[0 12 9] 

- ^A-r- h ^ (7xn;i/) jft^f^ h y ^"ntiVi/T^^ — ^A-x- 

) 3ft^7^, hy (n-^;i/) T>^E— ^ A-t" h 5- (^oin;!/) 7ft^^ % h'j^f 

JlTy^ — iyiA-r h ^ (p-HU/b) 3ft^^ % h'J^f jl/T^^-^Arhy (o- 

3fti7^, hu^nif^r^^-^Af b7 (o,p-j;^f^7i-;b) 

(n-^;i/) T^^E^^A^h^ (p-h V ~7]\/#U* ^JV7 x. —JV) 3fti73g, h 
U (n-^;i/) — ^A-t^ (3,5-j;h>j7Mn^^7i^) 3ft? 

iSt. hU (n-^;i/) T>^-i7A-^h^ (o-hU;b) ^fjtfc if 
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[0 13 0] 

) 3J>^^> N,N-2,4,6-^>#;*^;i<7— y — (7xn;i/) *«7f{tfc£f 

[0 13 1] 

[0 13 2] 

Mn7i-;v) 7}?u-k 7xn -fen ^A-x- K>$7;i/tn7x^;i/) 
(v) (vi) •e*sti*^^*-ffc'&ft3Sfcif &#Mf&3£%-e^£o 

[0 13 3] 
[ft 9] 




[0 13 4] 



(5$rf», E t ItziT-frm&m-to ) 



[0 13 5] 
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lit 1 0 ] 




- (VI) 



[0 13 6] 

^^yit^mtLx^mizit. Mz-i$ 

fjjtf^y (14) ; 

Vt^hgfcfc (in), tfx IhV (n-^;i.) T^-^A] tfx (KfAA>fK 
[0 13 7] 

4-#/I//W*3i?9> (14) „ 1,3-^*;I/AV-^jK^> (13) , 6,9-*?% Jl, 
^^jjtf^zs (14), K^/W K^-f ^/-l,3-S?*^/Ay^3K9 
>> K-^fc/W K^-f K-l-^^;i/-l,3-^^;i/Ay-^-/jf^>, 

3) , 2,7-*?jjJ,rtVZ / ?j } tf^z / (13) , ?>ir#/W K^-f K"7,8-^* 

^;i/-7,8-^^;wt^>-^^^^>, K^#;w K^-r K-ii-**-;i/-2,7-s;#/b 
(n-^;i/) t^^— VJ*i-jtjji>rtv>v £ jti-&i/~- K bv (n-^ji) yy* 
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V JV-i-Hj)VAy=i]^u- K hV (n-^;i/) T>=E-^ A~/n =E-i-^;i/A F 
t^jKU-K hU (n-^;i/) y>^~ ?A6-;fc;w^;*j/J<l/- F (14) , 
hV (n-^A) 7>^-^2a6-#;W^;*7 3KI/- h (12) , hV (n->f^;i/ 
) T^-^i^-^Wt^i/^jtfl/- h (13) , hV (n-^;i/) T>^ — 
VJ±7,8-i?jtj)lAyyTj!itfV- h (12), hU (n-^;V) 7> : E-^A2, 

s-^^^^^^iKu- h (12) , hu (n-y^;i/) y^^-^AKf^A 

F^>f K-8-*^;i/-7,9-^#;i//ti?>7 ; #JKU- K hU (n-^^/) 

n-^;i/) r^^— V&Vz/riJ/U F^>f F-s-^^i^.g-^^w^:^:*; 
jKI/-K hU (n-zf^fly) \^^^( J^-l^- 

K-9- b 'J ^ f ^/ J/ 'J ;i/-7,8-i?^j ^/ A >f A 1/ - h , hU (n-Zf^JV) T> 

u-b) (in), (n-y^-;i/) r^^-^Atfx {^zy^fjj\ 

F^-f K-7,8-^#;w^:y7 i ;fc3Ki'-- h) (m). M> (n-^^) 

T^^-^A^ (?>^#/W F^ F-7,8-;^;ft;w^>-?:2j3i?l/- h) n 
^hBftlfe (in). hV (n-^;i/) r^^-^Aifx («?>f*MF7>f F 
-7,8-PijJlAyyrJ3tfls- h) — y^r;i/^& (III). hU (n-^;i/) T> 

(Ill), Ml (n-zf^;v) T^^E-^AlfX (>?>rAA^ F7-f F-7,8-i;* 
JVAyyrjjtfls- h) (III), F'J (n-y^>n/) T^^n^AtfX (y 

tA>f F7^f F^.B-^^f^.s-^A^ti^^))?!/- h) mm& ci id. 

hU (n-^Jl) 7^-^AtfX {J±J\4 F^-T F-7, 8- S? * ^;i/-7,8-^# 
Jl/AtfS/^j&jKb- h) ^D^l (III), hU (n-^;i/) T^^E — 

(h'jyn^t^^A-f F^-f F-7,8-^;ft;wi? b) 

& (III), hUX IhV (n-^;i/) T^^-^A] t^X (9>f^WF7>f 
F-7-*;i/A^7>^*3Kb- F) ^DAiS (ill), fcfx [MJ (n-^;i/) r 



ffifE# 2000-3106524 



#2 000 — 021813 
(IV) , ifx Ch'J (n-^;i/) T>^-^7A] if* (-)>f*/WF7 

>f R-A^t^^^lz-f,) 3 A^MftS (III). tfX (hD (n-^;i/ 

) r^-^A) ifx (^>^/N-r K^>r k-7-^j;i/a^>^jKi/- h) - 

[0 13 8] 

'jn^y^fvi, y >^y f$>^u^f>i, ff^j^y-f 

•^>g^ tm^v^ym. m^v^ym. vyxysfx^ym. ffr^jz 
y^^ym> &$>lf*'rym. vy^v^^A-rvym. vy*y?xhrt 
•TVyym. *f)\s~?J*y>f7.Vrti-vyyW.. Vy^Vzf^^y^fxhA^-p 
>», ; y K ^ > h At vy^vzfFftyy^ym. 

. ^'J'Jf^ t^^s/^a, a^/.s/^a, xhn^^A. /ty^A^i:©^ 

[0 13 9] 

_hia© a: e> (b-3) >r a- > ft >f a- > ttft-^^tt. i mw&T* & t=. & z m&±m 

LT©^f^r;i/5 / =*f-9->&£f©^y;i/i= — 3f £/ft-£-%(B-2) £ 

h^if©-f^->ft-f^- ymt&m (B-3) & J§ V^ £ £ ^^f^?Sf£^^lC^^*CD 
[0 14 0] 



4 3 
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mm (i) T?*3*i*»&Mffr&ft (a) 1^:7 -f > 



(a) tuSB (i) T*mztiz>m®&mfc&®n. 

(b) (B-D^a^Mft^« 

iB-3)m&±mit&® (A) hHJE5LT>f^^feMtSM 
[0141] 

m®&mit&® (a) ^ (b) ts:fMb^ w^^m^m (A 

[0 14 2] 

[ft 1.1] 




( 1 -a) 



[0 14 3] 

R 1 ~R 6 , M. m, nfcJctfXW:, -£*l-e*JtiB— (I) ^©R 
1 ~R 6 , M, nu n3S£-&Xiimm'V$> i ). Y &V^»3>5 ffSB&tt© T— 

[0 14 4] 

±ia-IS^;(i-a) icfc vnt&Mm £ y <D%g&te&mu& bt v>r * ^ u -f 

Chemical Rev i ew|g88#1405^ - is (1988^) . 
Chemical Rev i ewg£93#927^ - i? (1993^) . 
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WO 98/30612 6^-*?Kl3B*©«B&tt7-*>##tf fctu ^#«flC« 
A 1 R 4 " 

I1S? 4 U>iiB\ ^utfz/m+bl, <lZZti<b$:'& 

. ) 

BR 4 " 

^StM^\ Mi?tM^\ *3SiM^ ^n>?f>M^%b<li^ti?>$:-^ 

, Emm** v <^t/\utfym^zG?&mmm*mMLfcm$:7*? 
[0 14 5] 

) £U ^flteM-ffc-fe-flf (B-l), — VA* ^-i/it^m (B-2)fc<fctM 

>^^^>ttft^^(B-3)^e>^«ti-g>^^< i (B) (kt r 

(B) j £v*e> ZHtf&Z. ) £:£=&jc, $ £ Jc / &MJCJ&CTTiBS# (C 
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[0 14 6] 
(C) SflE 

[0 14 7] 

MIUft^tLt, ^#»JCttSi0 2 , A1 2 0 3 , MgO, Z r O, Ti 
0 2 . B 2 0 3 . CaO, ZnO, B a CX ThOgftif, * fcl±£*l & fe^tfUE^ 

«*tf5^*fctt-&jfc1fa-^>f K Si0 2 -MgO, S 
i Og-A 1 2 0 3 » S i 0 2 -T i 0 £ , S i Og-VgOg. S i Og-C r gOg, S i 
Og-TiOg-MgOft^&ttffltiifc^'eSS. ZLft*><Do*>. SiO^i: 
Tf/$Lt=.XZA lgOgfe LV\, 
[0 14 8] 

fcfc, _LIBM«i^fb%«. ^i©Na 2 C0 3 , K 2 C °3- C a C °3- M « C 
0 3> Na 2 S0 4 , A1 2 (S0 4 ) 3 , BaS0 4 , KNOg, Mg(NOg) 2 , Al( 
NO a ) 3 , Na 2 0, K 2 0, L i z O £©JfcIfc8L WmM.. fim%. WMtmfftfr 

[0 14 9] 

L<JBV*&*l5fifMi, tfc&tfl 0~3 0 0 *im, b<«2 0 — 2 0 0 yttm 

TfeoT, Jfc*lB*#5 0-10 0 OmVg, ff* KS1 0 0-7 0 0 m V 
s©IBHK:&y. IHft«Bt#0. 3 — 3. 0 cmVg©*BHK:*S~ 
LV*„ ZLCDcfc^&ffiftte, &5£fCJ&CT 100 — 1000 TS, £F£ 1<«1 5 0 
— 7 0 OTCrtttftbTttfflStl*. 
[0 15 0] 

fltiBAnfl'S/ffctti: LTte, MgCl 2 > MgBr 2 , MnCl 2 , M n B r 2 ^ 
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[0151] 

% £ tt ffl "T 5 Zl t % T* £ £ . 
[0 15 2] 

, ttmtertv*>rm* 7>^^>m. cdci 2 s, cdi 2 ^^© 

[0153] 

>rn^JK?±, 7D7i>, t:s>>^f;i/5. ;Wn7-f7>f 
yn-^>fh», A-^zl^k 'J 3 ^f>f5^ A''J^^j>fK 

ftlM^fcbttl ct-Z r (HA s 0 4 ) 2 • H 2 0, a-Zr (HP0 4 ) 2 , a- 
Zr(KP0 4 ) 2 - 3H 2 0, a-Ti(HP0 4 ) 2 , a-TifHAsO^-H^ 
o-Sn(HP0 4 ) 2 -H 2 0, r-Zr(HP0 4 ) 2 , T -Ti(HP0 4 ) 2 . r -Ti( 

NH 4 P0 4 ) 2 • HgO^ifO^ffi^M^lgattlftttfiaiif^tf&tl*. 
[0154] 

^^^i2 o AJK_fc©«r?L»at««o. icc/g^±0t,©^t L <, o. 

-&»V^fc*«BEAffiK:J:*J, *?L^i2 0~3 x 1 0 4 A©gSBlCo V*T«[J£ 
[0 15 5] 



4 7 
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«i±, 5te:fc$»fctt. fl^&JS&Sfe-r ii:fc«F*Lv%. ft^flt3g£bT«:, a 

, t&is&s* ^a^s^H^#if e>tis 0 g*&3itt. mm <D*myo 

|gftl(l3e4»©Al, Fe, Mg4^0^t>&M^t5Ii:Cj:ot 
[0 15 6] 

0tfi?:tAtSz:i:l:>f l/—>a >tv^„ >f l/-$/a >"T 

TiCI 4 , ZrCl/j:if©i>ft>ft*iM, 
Ti(OR) 4 , Zr(OR) 4 , PO(OR) 3 , B (O R) 3 fc £<D&mT ftn**/ K ( 
RttiBftzMRSfciO > [A l 13 0 4 (OH) 24 ] 7+ , [Z r 4 (0 H) 14 ] 2+ , [Fe a O 

(ococh 3 ) 6 ] + &¥<D&m7kmfc®>(it-y&iftfmf*>nz> B rne»©ft# 
^«3fi-e^^tt2Sj^±^[^fe-&TmvNe J ti-5„ zL*i*>©-ffc#*«:>f 

Si(OR) 4 , Al(OR) 3 , Ge(OR) 4 &if© 

[0 15 7] 
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V^=fc, 2aJ^Jl$:^*^•*)-&TMV^T : foJ:V^ 0 
[0 15 8] 

[0 15 9] 

mmt^mil UTS, !fez##l 0 — 3 0 0 #m©&HU:&£M)|^&^Lki:$t 
^;i/-l-^>^>fc£f<Dj^i[lM^ifc#2~ 1 4(Z)a-tl/7>f>&i^tLT4 

[0 16 0] 

(d) ^Msiar#M&fr 
. Witter jvM. -7 ol j - fr&ik^m. XJVtfzsm, U>ftilr%;J3<fcT** 

[0 16 1] 
[0 16 2] 

7i;-«^t ITS, Tfc^tf) a , a * 1 ~ 2 0 (D^t^m 

[0 16 3] 
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o 

[0 16 4] 

i^tlilbta, P-0-H^?:ftSim P-OR, P = Oj^£ 

LTii, T8B— JR^ (vn) T'mznz&atfmmzti&o 

[0 16 5] 
Utl 2] 




- (VII) 



[0 16 6] 

R 16 tt**M^ JfcSSJBfflR 1-20 fetiifcSRM^ i~20 

[0 16 7] 

2 O^/AU^Xfc^bTK^aT'fe^o 
[0 16 8] 

(1) wb&Mfc&m (a) &#isn*s^sK:*iD-r**ffi. 

(2) m®&mit&m (a) ££tm# (b) &#s<2j«/*T?mi^c8s#n-r 

(3) m®±mfc&® (a) (o jcfi»ufe«iE*^ (b) & 



5 0 
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(4) (B) &ig{fr (C) Kffl8rLfcftMiEj«4h (A) £ 

(5) m&&mfc&® (a) (b) £&$e# co ics^LfcM^j&fr 

[0 16 9] 

JtgH (2) ~ (5) ©#*ajCfeV^Ttt, #*MKJifc#©4>fc< ^*»2-t3JK±tt 
^#>®$63 ftT V*T J: V\, 

(B) #ffi#$ftT^<&_fcgB (4) (5) ©##S£K:35V*TBu *&3£K1JS 
£T&#££ftT^&V^# (B) &M<Dm&T*W<tohT*£\,K z.<bm&& 
ft (B) T^M&oT^Tfc <fcV> 0 

[0 17 0] 

.hffi©j*# (C) k:»^Mfls^» (A) 3S«a*#3tifeB#«jK«^ 

(C) KlJi^JRfl:^ (A) (B) #fi#3ft£H#tt«J*# 

*l/:7*># : yfllfi'&3ftTV*T 5 fcJ:<, ^«S-&S*lfcH#««fifc^±K: 

[0171] 

^B^ic^s^-i/^^ xos^SsTftt, jtaacDj^&a-i/^-f 
© % <d &m if ft z> . 

[0 17 2] 
v \ -r ft Id i3 V a T 7? ^ £ . 

/\^r-9->, ^9y. -^#>> K5=#>> jfcj 



5. 1 
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[0 17 3] 

fi o~ 12 — l o" 2i e;i/, ^*L<l±i o~ 10 — l o ~ 3; e ;wc 

[0 17 4] 

/£#(B-i)#Mv^*i£i§i§rtt, ^(B-i)i:, m®±mit&M (a) *p<Dm& 

(M) tOD^it ((B-l)/M] M^O. 01 — 100000, # 

e>n ja#(B-2)if©T/bs— tfAjR^y-fc, mm&mfc&m (a> 

jg^JRH^ (M) iKD^Jlft C(B-2)/M] MSI 0 — 500000, # 
*L<Ji2 0 — 1 0 0 0 0 0 fcfcS «fc-5JB;*TfMV*e>*l<&. J«#(B-3)#JBv\ 

4xs*^»i, ^(B-3)ii, m&&mit&m (a) cm) 

^;i/Jt [(B-3)/M] 1)\ If 1-1 0, L<tel -5 LteZ&o&A-em 
[0 17 5] 

(D) ^MV>^tlS#^«. (B) #jfc#(B-l)CD»-£fc:Wu 

C (D) /(B-l)] ^If 0. 01-10, ^KttO. 1 — 5£&£J:e>& 
*^ f&& (B) (B-2) ©^iCtt, ^;i/J£ [ (D) /(B-2)) «0 

. ooi~2, L<tto. oo5 — i <fce>&*-e, (b) 

(B-3) (Om^Kl^ *Jl& C (D) /(B-3)] t>mmo. 01-10, 8F£L< 
fcfcO. 1 — 5 £fc£J:e>&4T?ffiV%£>;ri<5o 
[0 17 6] 

S-4 0— +2 0 01C, b<«0— + 1 0 OTCCDiffltfeS. fi-£jE£;fr te, 

MSmjE-1 OOkg/cm 2 , $?£L<«:SJE~5 0 k g/cm 2 <z>^#T-C 
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[0 17 7] 

2> Z £ IZ J; o TMUSi- £ Z. h &T*% -5 . 

5 0 0-1 0,0 0 0,0 0 0, 0£ Kttl,0 0 0~5,00 0 f 00 
Otf^HlC&y. Mw/Mn#-1. 5J^T, $3F £ t, < 1 . 3 JBJT-e&S:*- l/"7 

[0 17 8] 
[0 17 9] 

wfym*, »*^3t3i, mm&mm. vy&mm. &mm^-£ 

[0 18 0] 

mwgmmzmm* & z. t % Hrt6*e*«. 

K?<Z>«SM«:. -78~+3 0 0TC, L<&- 7 8~+ 2 0 0*CTr&tJ, JE^j 

ttfffi- 1 00kg/cm 2 , ftt. L<fcJ:itffi~5 0 k g / c m 2 CD^HTfe^ 



5 3 
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o 

[0181] 

u^y^y. is?w\3ry-y, ^^fri/V u^y *yi&E<D$&nWk&iikfom ; ^ 

[0 18 2] 

(i) ^.ttFxi (2) , ^MfcfSCTtt^tatitxs (3) *ft^m®;<Dm& 

[0 18 3] 

(1) _hS2^-l/^Y>M-a-ffiM^©#^ETic, ^M^-fSC2~2 0 

(i) &§g3i-r<5 0 

[0 18 4] 
[0 18 5] 

x=g (i) leaser, s-a-M^ii«^-4 o~+2ootc, u<«o~+ 

1 5 OICCDfSH-e&So a-a-ffi^li, ilSmjE~l 0 0 kg/ cm 2 , ft$.L< 
tt?tffi~5 0 k g/cm 2 <D0kftTT*2bZ>o 
[0 18 6] 

X5g (2) ±IHX^ (1) T'Sg5t$tifcM^#:^n>y ^ (i) 0>##T 
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£fi-££1i:T, ±Ei^#^n*;? (i) t»^5i^a7^ (ii) *m 
[0 18 7] 

zfuvt (ii) Jii3£|5?«l©fc©##tf e>ns 0 

[0 18 8] 

(2) ICfcV^, M^Mtt3im-4 0~+2 0 0t, 0*1,<W:O~ + 
15 0TC©«®it^S o M^rffi^Jli, affE~10 0kg/cm 2 , £f£L< 
lif£h~5 0kg/cm 2 CD^#TOS 0 

[0 18 9] 

(3) ±IBXi^#e)tlfcM-a-^^n >y * (i) i:l^n*;^ (ii) 

D'^tB^Si^ny^ (iii) 
[0 19 0] 

ne>^ila#M*fc^i2aJ^_t^l^*5•frTMv^sc:i:^"e^s 0 m-g-ffr 

>^n^^ (iii) iibtn ±m£mm<D : b<D-tfmvfBftz 0 

[0 19 1] 

IS (3) {Cfcl^T, MMaif-4 0~+2 0 0TC, $?£L<«0~ + 
15 0TCMt'fe5„ S-^fitiJli. I«~10 0kg/cm 2 , ft£L< 
ttfffi~5 0kg/cm 2 0^ffTT^S. 
[0 19 2] 

'©Ii (3) tt, ^1/70©IE «^*3^ttM^fefr«:&35'bTtt* 
[0 19 3] 
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*&w<nm&mz&z>£. m^m&ft&x*. ^*^<, ft^-A^vm^ 
*^^t- & Jbia© J: e> tc l t# e> ti u tr > y v - 1 wtM-^-m-^* t 

[0 19 4] 

o 

[0 19 5] 
[0 19 6] 

[StdM] 

HJ60!J 3 *l 5 % <D X' it & V % 0 

[0 19 7] 

[-ni&M 1 ] 

^^Hc^HteilLfc l 0 0ml®M^^{C3i^y-;i/8 0ml, 
DT— y>9. 61g (52. 5mmo 1) , ^7;i/ft F6 

. 24 g (3 5. Ommol) ^«J:^i(5il5:iAU 10 0tt7 2H|g 

a) ^StlSJt&Kft^fcl^S: 3. 9 9 g (JtX^3 3%) 
[0 19 8] 
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Ut 1 3 ] 



F 




[0 19 9] 

ftftiz&mumvt=.5 omi(ofcmmiz±mT*m?>fr&ii:&!®> (a) i. 04 

g (3. OOmmol) ilM^xf M-f;i/3 Oml SftM, -78"CIC 
#£PU jt#Lfc 0 ^tltCn-^;i/U^^A2. 05ml (iw\3f 1 
. 5 4 N, 3. 15mmol) £ 5 ^*v^T?gTb, f ©t^o < *j ilgStT 
#*SLfc 0 MTf 4 - 7 8XHZ#tMlsf=.mm.fc?-&> 2. OOml 

(1. OOmmol) ©x-r;i/^7y --Mfc* JCj&flnbfc,, S&fillfk tf>o<U 

tifitT*#ii/fe 0 #e>*ife«p*fe^^u-:fe5iftL. strait 

3**;i£K:j:*K TfiE5£ (l) T*3a*3*iS*aSfe©Htt (l) 
) £0. 3 8 1 g#fc OR* 3 2%) „ fcfc, **yik&m (1) (DFD-MMifr 
#f©JS*li, 8 0 2 (M+) "T?&ok 0 
[0 2 0 0] 



[ft 1 4 ] 




[0 2 0 1] 



[HJfeM 1 ] 
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2 5 0mUgAU if l/>5 0 'J »y h;V/h r, If 1/ > 1 5 0 V y h JV 
/h r T'^ffifc <fctf$vffl fctlfD £i±£„ ^-©^ ^f ;i/T>n/^ ^ ^-b- 

>$rT;i/$ -^ABm&^T* 1. 2 5mmol, 3l^^^f # ( 1 ) £ 

0. 0 0 5mmolM, t^&^Lfe. 5 0 r ICT 5 

[0 2 0 2] 

*#e>*ifc3KU v-^S:. ^AeMRBBSr-g-fr 1. 5 U >y h;KZ>* # 7 -;v4»tc 

OiCtCTlO^ff^il^ #e>*lfc:nf • ^"n tf 1/ 0 
. 7 9 g-e&»J, f#> 1 mmo 1 ^§fc *J ©M^ttli 1. 9 1kg/hrt'fe 
ofc„ I R-VmfeLtc.-JuVlsZ/'&mt 1 3. 3mol%t'fe'J, GPClttC 
<fc (Mn) 1*1 5 9,0 0 0, (M w/M n ) 1 . 0 9t* 

[0 2 0 3] 

HifeMi icfcv^. SitrH^fc 1 o#£ bfcfttui|f^cmi§r££;ifcv^ x*- 

l/> • :/n If 1/ 1. 3 2g5:#fc 0 f^^lmmo lSfe*J©lM 
ftttl. 5 8kg/hrt«*ofe. I Rt« LfcJU bT 1 3 . 3 m 

ol%T'fe*J, GPClglCiS^i (Mn) tt2 3 3,0 0 0T% 
^ (Mw/Mn) til. 16T*&o£o 
[0 2 0 4] 

Uy • zfUifl/ > 2 . 2 3 g£#£,, f 1 mmo 1 ^fc >J 

ttttl. 3 4 k g/h r "r^ofco I R^iTO^ Lfc^U If 1 5 . 4m 

ol%-e&*K GPCM^iCJ;S^* (Mn) tt34 5,0 0 0-e, 
^ (Mw/Mn) ttl. 29-e$>o^ic 
[0 2 0 5] 
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[01] 



0® 




m : l*fctt2 




vj***zs<t&m > i 
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mm 

^t'feot, »¥^^i^5 0 0~10,OOO,0 0 0T?ft»J, Mw/M n 
#1. 5JBm?&S. *l/7-f >*S^©Jg3t*ifett, TSB-JttsS; (i) 

2 0©tl/7-f>l:l^LT U fcf>^y v-^^jg-TS., 




m : 1 *fc«2 
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